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ABSTRACT : 

PURPOSE: To obtain a material for permanent magnet having a 
stable performance 

because of little change of its cooling speed caused by a 
change of 

circumferential speed of a cooling roll, 

CONSTITUTION: The cooling roll is used for manufacturing 
the material for 

permanent magnet by cooling a melted metallic alloy 
containing R (R means one 

or more of rare earth elements including Y) , Fe or Fe and 
Co and B. The cooling 

roll is provided with grooves ex tending to a direction 
toward the ■ — ^ 

circumferential face on its circumferential face. In an 
arbitrary cross 

section including the shaft, the average distance between 
adjacent grooves in 

an area in contact, at least, with the melted metal is 
100-300&:mu;m. 
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[00711 afi&<^tt®«#tlS£Sii^:k^ t^^h 
#«^S-^1Sli§=5rk\ ;yxiiSS:iilBr5rtg^r*><0*»^, 

[00721 iRSv#g 

^^X\i. JilR&2kv>?K;H 1 3k<?D^c7)ifeaio-;P 

*f^ffl^*:tL. ^m^b}mu-ivm^b(rmzm 
%TLttihmmMxa)S^^h^zmi^^i,. 
[00731 m.^fkmmimzm.^infs^'^if. « 

^^■lp|*«?^aiu-;mM<7)li:fi-l6i'C*)S i d U -y h 
«<0iimP5r^l>t><0$rfflv^|.ik*^jff*Lv\ ::<0 
J:a=5:i8m^SkL-CJ4. M;ilf03t}J:t/04{cfl^$ 

iitmm^m.m2oo^:m^^h:ibmtL\i\ 0 
4 2 0 0 (4, 0 1 

k , ^c7)jgM2 0 1 5:M-ri.X U -y h^M^P 2 0 2 
k ^W-ri. . X U -y h4«ifimP 2 0 20^:tri6l»iiSm 

^(m. ■n:h*>nm^(r>m.2oiffmbM\j^'^ 
X'h h . n^^<r>Wi^ 20 1 <D-'-fiffy& ( 0^-c 

ff)^{z\t. )ei?L2 0 3$::n-LTraM2 0 Irttjiji 

1- S;<fX'i2 0 4*<«^StT.. ^<^;<fXf2 04<7)fl!!JS 
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ti. X U y vm.m:\ 2 0 2 <0)fi^i«ff SilS . 

[0074] z.ff)Xo^m.mi2ooM. m.3U(r> 

gm2 00O^N*K;H 1 3fc:*r^6fi[fi5-|SgLitO, 

10 0 7 5] 9m¥S<^^«. msyims^^m 

Oo-;P^t<oeaHiO. l~15Me]Si:-rs::i: 
Lv\ 

[ 0 0 7 6 ) ^rtj. SHffc it^iasv^stcirrsftit**) 

[00 77] ^SfetrxiR^f+Jt 

[0078] fra-^wft-ea. me^&jfeaio-;!/^® 

[0079] Li)^L.mm^<^R-Fe-B^^li)^ 

[0 0 80] ^-cir, ±mijmizx*)'^^ti^&o-/u 

n-;HBIih 7 U -liilffl fc (^JftaMScoll*^^ L < /h;? 
<'5:&. ^/>r. ^vStt;{fx{i7'J-iipffl!ti!*:^ft(t^.*t 

sc7)T% y>j-mm<^}%mAmi^^izfii±i-h. 
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[ 0 0 8 1 ] H3 :^m^:^&{:mmim&i: 

M:tm^z^■t. HSfc^itn-^l-ftTJi, ^^fejgiil 

li&yx/n 2*>ii>sta}L. yXfui2izMLxjmL 
•cv^i.?&ao-;n3<o^fciiies-^. ?^a]p-;n 
3^ft)fit#s^«.-^i 1 1 mm-tui 3mm 
tmi^iti;ibizx*)^ ^1 11 :friiij*>/5>)^a 

10 mmmi3 2bi)^^m&^ti&. 

[0082] ^LX. }$ffla-;H 3^n{C|6l*»3*-|«fl 

3mftiet;#ifiBrs-&^i 1 1 fc?^ao-;n 3^ 

^t^J:afc}$aia-;H3^*»^,(8lh.. -^ti^m 

u-iumbc^ymmmmK^^-^x tt a . 

[0083] =3:43. ^1 1 U4. yX;H 2ii>h<rm. 

;TOcc7)iij^^<^ y^)-mmzii\^xmmi^(m^ 

[0 0 84] ^FStt;yXi65-l!iC^#ftl.*|6l«. ^1 
1 \^WJX^nu-)V\ 3^fflt|6l*>d*|ftlTfctUf 

iixiSLm.%¥iwmb. ^mKzi.'omhti.hfmm. 

mm^\ 1 2iOJiff:frisifcc7)jS.-rftJ^lfiftfc5:l. 
J;3(coji:5WtSc:i:*WiLv\ c:tf5ftJS«4. lOO 
-16 0- dixJi. IIJC^W 

30 (tf.ii:t^fi5tt;<rx*JvN- KyL- 113 \,zmihtLl> ^b^ 

^'&iixtmm.%mt=ix.hb. f^r}v<r>-^imn 

Sit. ^iOg?^<^S*JiS<^'?. nY)V<r>mimo 
^1 1 2c03iff:J[6jfcJ4. -^1 1 \imnu~iv\ 3 
[ 0 0 8 5 ] }$aiD->WCffi§gt!tiIfi^^ 

th>ivf. ttz. -^m-commizmi^t. ^m. 

[0086] ft«:{f<jttt. -^iz^m^xm^m 
&m.ii. ^mm^i^wo-Mzmmtmmi:m^ 

bLXyX)V\2 (OmcO 5 iSl:XmhfzimX't) hZb 

50 mttw 


(9 

1 5 

[0087] tti.ji]i)\^t,w&izmtvtzm.-cii^ 
Mzm^tamirm^t lxjxjvi 2cogo5 ofg 

'^x\i.^j:< . i^:^^(nyX)Vi2{iZiS\^m<ni^h-t 

^wi&ifx^^tmhm^yxivwizm^^^x^ 

mmtM. ^mmmtii:nxtyfizist'>x^hhtz 

[0 0 881 ^^mxm:mm\^. a*, as. 
mmi}m<o^m^zntzmmi^j:< . yxtum. ^ 
^mmi\im.. i^^^-ivo)^. i^&m>wm%m 

\>\ Z<7ym^^ XO-yhmiO. 2~2iB^]S. XV y 
}$fiIn-/P^Mfc<0^{±0. 2^15wam&X't>hZ 

ifitmrnm t^hbxvyht }^&ti~;imm±cr> 30 
-^btfiimthiibti^hi. it:. mmem^msM 
mimx.i,btm^tifzyfm^xmMt. wi^(m 

[00891 ^^mxmtmfitiibffy^mizmiz 

mmm\>^tf. ^mrcii. ±Mitf:iXo^j:xo -y h« 

m<ni^^mxmMat:^&mmm\^i>:ibtfi 
mt^\ mimt^mittiit^fmti>zbiz 

^thzbm^r^m&btizbtf^mtw 

[00901 ft«cWtc{i. 0 5 tc*$ftS i d ^iftfltai 
«SrfflV^S::i;*«if*LV\ m5iZ7f^^tlhmMmi 

ooii. mmmm 1 0 1 1 . ^co^a 1 0 1 ^-m 

■ttx >J .y httifttfa 1 0 2 1 ^#t«. . XO -y 
StPl 0 2<7>g#:6-|6l{iPSSt^(7)«l. -t^Srip-^nilS^^ 
co^ai 0 l<Otti:«(CTffT'J)l.. HMi««^Ml 0 

) JimsstLTfcO. ffl:tr(7)mc{±. aiidFLi 0 

3 2:^ LT^M 1 0 1 f^izmm-th:^X<§ 1 0 4 tmm 50 
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1 6 

^ix. ;itnzx *)T-mmxi}smsmi o ortsstiis 
^«3*i^^?stt;{rxij. j^y hmmn i o 2*»«. 

[009 11 vlc^ia^ritStamiOOa, i©St^<7) 
^<om'imE^'¥'t>'b^t X 0 fcEK^-fr & ZbtzX 

[00921 zmmtzx^^tvf^^m^mi. 
^m^z^lKtmn:^^mxi^', a-fmmix o t» 

fcj&fartgT'**. mm. m^mt^m^^xbtx 

Ar:ffx^tii /fxim^-^i::^. yf-=Jx^imizX 

mtf5 0~5 0 0pp. gg-Cfti.. 
[00931 ^riJ. ^^^t:i!J:&#{tS^?Stt;yx 

[00941 »ffl^ 

*mi:mm-?>m(r)ms^xTS>typmmxtzi^ 

izmmi^K. Aritfx. Heifx^ N2 ifxm<r>^m 

-^m^xiii>(,mMmi^fx\w. Ar;{fxi&iav^ 
tfz. mm/fxcoB^izi,mzm 
mt^<. msms^-tiiix\'\ mm. ^m(nmmi: 
mmiz-t&tzMzii. 0. i~2m^s. m^. 1% 

BE<^^n§ttXrxsS[+TfT^ri.tfJ:v\ Z(/)X d^j:E:b<0 

y(fx^fpX'^^meoi^mf:m'>i:iiit^xi>. 
timt>t\^\t^i^izm(.^mm\'^hzbizx'o. 
4Mbi^&a-)Vb <m^nm^xm^'^?:m 
L<!!^^<-t^zbi)ixt. X3~)im&mv(/M^^m 
<o^Ht?& a < -r^zb ipx^ i>.mm. u-)i'm& 
m.mtzt5»hmm^wmmmi:. isnaar.m 

iZ 1 OnalJlTi: ttZb ifi^iZT^ 1 . Z <0J^<7)P 

-fi'm&mmmbii. mmLt:mmPbn-'X'h'o. n 

[00951 z<mmiziinm^js&<mmmmi. 
-ni<DXdtztxntii^tzbti(mu\ t-r. ±m 
^^tftcfcv^T. mmmf^smmizx^ymmizi^^B 

lfl««*tC*3V^TftEf^^{C3 OtJctUi. m L<J45 0 

m^th. zco^(o^m.mii. m^. ^mm 

izm^lt:b^cr^i^m&b^j:t. »:v^T. Ziit^></)^ 

[00961 t^-x3->umi,z}i\,^x±&Lrzmmi:m'r^x 
\,^^. axx/Mu-fumm^^^^izii^ 
m^-ii^mtt~/i^mmnm9oiorr&.T. mzi 
oiorraTcoT^^rnxmrn^^z^-^x^mmt:'^ 
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100 97] ttz. RiS:^Aff)i!amp-^\>^mi(^ 

[0 0 983 ^r*}, »fflmE:'J<0TI8«i!^(=^v^**. ^ 
m^iJSilJijfl 0-3Tori*SI. 1 0-«ToiT*Sf t=3r 

[0099]i<0J:9 5:«E»fflm't'-CSjt;^ fi/c*A 
mm. n-;l.iffiS^«fc:i3»t5 

mm&mmmm. i onnmiT. i^tz7ntart^ 
[0 1 ooj ^ri>, m.nm^'¥X'm^h^izi>. 
[01 on j^a^ 

WfciEtTjii^r-^t-titlfikW. m^. ttSl 5 
0—1 5 0 0m. ji2 0~l OOm^-C&a. t:fi:. 

[0102] ^Wn-flcomimii. 

im&mmx'htb. mix.?,Mmmmi^m» 
imitb. :^zumfii\^b^j:'jm.mm.Ti- 

[0 1 0 3] ^riJ, ii^. {$fi]n-7Wi^<oai*«'{5ff* 
^b^j:^XdizmMitih, Zff)^. m3iz5^^tii> 

{c^JtTtiv^ ?$aio-;HH]!|g:fr|S]5fe0ltSi{tyi{?||$r 
[0104] ^y-c. H3t=^?ixSJ:d{c, i^m^-fl 


1 8 


ff)mmizmmm:U{i\i}^ii>^mifimmthmAb 
-mmizn im-^m-i^'^^m^mm^^i z b 

m) iz^mmiattiiti>zbmtL\\ M:miz 
ji, i^^o-mmizm^h-^^^ff)t\>iMmi:A 

bLtib^. Aizi5»&}%mr:i~)imme^mb MjSA 
Bf:3&t^-rftS*^4 5~7 8' b-tiZbUfiMtL 

mizmm-t b ^ (D^mmnmami i^ti. 

mbi^fflu-A^bmmif^eb^j:h. ftS**«luE 
mmttbZcoXo^WkiJ^+^b^j:*). rniaS 

mmb^^hb-^mmmm-fV'mmimtmi^i}' 
m>tL. -^^mbi^^a-iummbcom^iimTt 

XLto. 

[0105] &mBi:m?>SmBbi^fflo-/Ul^mbeo 
^h&MiCbbtib^. ittaecioS^Ngjii- 
20 iwmxhh z t u\ '^^m<^m^x oj&ai 

n-;W«ai^L, it. }^aJa-;W±5 0jt/. gjgw 
S f: i^/i>fc J: S?$ai^&fN^^*<raBi:*oT < 6. 

[01061 /X)i'mzii\^h'^^m^(n±mb-mb 

iOJEJjII (HE) (i. 0. 1~0. 5kgf/ciiJ <OlSHrt 
^^ttaj-tiilf. ttaiS*^^L. mtfr>^^yV^ffM^ 

^\^^^mmif^t^tih. ma. yx^n^co^ 

i)b-m<r)m^^b<m^j:iHz);,*)m.'th. ^ 

)vn(^y^m±Mmffiwm.b ^jgffi Lx . j&aio- 

[0107] 

[ 0 1 0 8 ] jB^'j 'J '>A-^$s!onfi«affwigfflo 
Wi^i.zj'^^ \-mm^^^j:ifi^mi:m.^'tx. « 

fz, m^<nmMm\i3. 6J/(cd.s.K). Cr^HlcT) 
50 ^BMmtO. 4 3 J/(cDi-s.K)T'*) 0 , C r ^fflflOh' 
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20 


7t . C r ^MBJ± . 0 1 $ril. i a t J5ff-;ecoJ? 

Sid y:*-:7'ttTJ> oit. 
[01091 C:<t^><7«$aa-y|/5:fro-;PffitC]gffl 

[011014-f. 9. 5Nd-2. 5Zr-8. OB 


^WS^WmH 51orr(/)Ar/fXbLt:. tti. ^ 

HESrO. 2 2~0. 2 8kgf/cB2 tft-oit. 
[01111 }$ain-;K0^jgS^ 2 8m/s bLtib^ 

10 -m ((BH)bx ) i:. iHc i)<^<7)§cfM<7)8 0%a±. 

b^h^jm(myetbt:m^. Vioffmnfiiz^^'^ii 
bwrn^commmhrnm^^^bizKch. Lixh<r) 
teftfrait^isrr. tit^ nm'-mm(r>m\znm 

[0112] 
[SI] 


No. 

(MB) 

(mo) 

Ra 
(Mm) 

(Mm) 

Ra 
(mb) 

IHc 
(kOe) 

(BH)iBax 
(MGOe) 

V.O 

(a) 

1 

180 

10 

2.9 

8 

2.5 

8.5 

19 

24 

2 

140 

8 

1.9 

7 

1.7 

8.3 

18.5 

22 

3 

220 

15 

4.5 

12 

3.7 

8.8 

19 

23 

4 (it®) 

400 

12 

3.2 

11 

3.0 

8.2 

17.5 

3 

5 (tt») 

50 

7 

2.0 

4 

1.5 

8.1 

17.8 

4 


[01131^1 iz5r^^tihmif*^^^<7y!mim i 

[ 0 1 1 4 1 ^t>. ^^iKmmi^'a-)vmtph 2 0 

[^21 '^mm^iiimyx)\^b}^mti-)Ubmmm 
[S3 1 ^m^nm^mcommm^iyFi-tmm 
[04 1 ypm^x<7)immcoimm^mtwimm 


112 mm^xmmm 

113 

1 2 yx;w 

13 j^ao-zi' 


1 1 
111 


131 
132 
100 
101 
102 
103 
104 
200 
201 
202 
203 
204 


mm 
mm. 

mm. 
mm 
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